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7-</i^y ^«<0®{fe$rD#<Dl (=i/d, DttlE 
ft) \z?$>Vi'7/i^Z?t>1>-*zrA'¥&t$:ffi 

[£fjfc^2] ±te7*A'*¥9ttX* 7y^^yUO 
63fta**££*vS t SUfcJg 1 f2tttf>!Hfc 

v><4 * —i?>yP5±m<D7<< M (Dft^BgftHu(z) t ? 

BiftHo(z) b £^£LT#b*t6^j£^KftHuD(z) 
OWS***"* - b $r«F® i:-f i E«<*>li{fe(D 

20 

»i: £fflv*-C«j££;h,5 d £ t -J- a II l Eft, 
[ffi#^5 ] ±E^* ^*^^©ff*DOffl3ft5J:ia 

<*>#{fe&£&3£go 30 
T yW^-?fr%frtzM f &$:y << A>9 V yy-t&7<(A' 

fv^fjcmb. 

ft) icy^^^^A-i-s^^^^^x^ir^fi 

±EA;*3li{fetc*t LTU/Df&o#{fe|gg»$:ff 5 £ b 

[»*^7] JlE^-*/^!* y^ien, 77^ 40 

©fiaMRtfft 36 $ix6wi:$:^tr-5 MsfrS 6 Eft 

~7A#%v>4 * - it^yP5±m<D7 ivt OfiiiBftH 
o(z) t^Vi^^/UB^Oct y Tix^^gSitffl<07-<yW 
^oeSBi»H D (z) £ tr^ft LT»&ii6«j£ficaM& 
H«>(z) «5Wt«rlrt5rt«:»«tt5«*«6Be 

[MM 9] ±E7 y VT'yVOft^UOfl^lE 50 



A«fcfcJBvvc9tfT**i*£&frm£^&R*tt6B 
4: *r«v*-C WTStt* r £ «:»«fc-#-*lll3Ra 6 E«o 



[000 1 ] 
[0 0 0 2] 

^jx^A^m^f^ \s*A,m&<DX—*>y<D%m 

[0 0 0 3] ft*J:0fflv^6Jx-C*fcft«fcJ:*Ltf, ¥ 

[0004] . i:-- r.-i - . 

mjwc," ffi^co^^^/isft^ffi^, ' s'fcHtttR 
**<*«fcB»»oio-»--fX|«|«>SE <«l*.l£i/2 

[00051 *fc, ffltlM^M^firiX 

[0006] ±a©miJHjftici6*-cft*tLfc 
to-eiot, tt**a*©it* • siiHJtiLo 

5.- • 
[0 00 7] 

A^®»^U(& (Utt&ft) K7 7^f^U 7y 
^^r/u^nfc®*$:7-<yu^y 7-f/u^y 
>?"&<Dffi&&Dft<Dl (Dfl^ft) Jcy^Xi^V^P 

[0 0 0 8] ::-e, ±E7-<yu^ y v^icn, 



(3) 
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^SSihffi 07-<^ oe^Bi»Hu (z) £ # V 

m<o^ y r ^Rifcffl <o 7 * A** <oe^HS:Ho(z) £ 

^^«LT#e>ix6^^Ba»Hu)(z) <=Ho(z) H 

d(z>) 

[0 0 0 9] *tts k&Ty7V>7A'V>mi$\J<Dm* 

U(Dfl4 *) fc*:£^g^i4, _hfa:7-f /u* y * 
[ooio] roff«*a»*o»»«*lfcK:*5V^T, 

•hosc-c; eBBtt«:R£u' B3MMMc;7 

[00 11] -LEt^^a^-* A'^Rtt* Ty 
-v?^-^ y T5/v^jM6£L*v*J: 5 fc v 9$jHR 

[0 0 12] 

[^^ol^JSco^Si] £*T. ^BlcffSBffeottfkft 
fttf&RHi-*. 

[0 0 13] *&m\z&zm&<nM^&&&W.<o$8i 
oH16co^|g$r@ l fc^-r. d<oeaik:^t-**^<o^ 

Mftl0 0$:Uff (U(4gR) y7V>-7A<TZ> 

4As# y ^RDBftl 0 2£rD#<0 1 (DttSER) I- 
l/Dfto^*^*^^ 3 is:*- 
L-C#fi£$;ft,-cv^ 0 r<oEiG>*fifeK:4;iK A^ilrtfe 
1 o ottu/D«ic*ttXKft&tvx. UABfel 0 3 

[oo i 4] ^^A-7-f/u^2<oe^K»ti, 

*^:7>*>fflF*U k ^v^TVwDf&spD i: K4 oTfc 

u(z) , i/Df&<o^!>^x^y v^icistfrDiSL 
MR&HdCz) f^^-f/u^aogS 

'rrh»(x)i*. 



4 

Hid(z) = Hu(z)Hd(z) 
v\ 

[oois] u<o&&D<nm£D fc*:£v*»£ic 

io [0016] rr-c, *ftm<o&nfe<Dj&m\£m^t>fr 

S»«»fc/j^4o©*ttlcoi*TRW1-a. 
[0 0 l 7] sn*Bft>¥&fcUT« *ft*-yuKl6 

ratt^B***wra*ffl«ss-ra, 

[0 0 18] H2tt, »ft*-^KftfcJ:Slifft«>3« 

fe^^^u<)OTfci 0 :^2<o (a) (c: 

S^t^ JRBR© 3X3 urV H 2 <0 " 

5^«-ff$»©tt5JX*R9«U «ttl2:iii*««ri:o 

30 X@20 (C) IC^-fo w<DS2 0 (C) <Dflfc&<DOEP 

pj{fetf>#ItfS (B-folitloOQ) ©Rlc«L«u2R 
[0 0 19] 2*B0RRttm&tt* K^ft^inilftfcfc 

wan. *«»»e>*»*tt*Kik«:*fi!ti-sr.i:^-e* 

[0 0 2 0] B3fl, Bjftttm&£J:*Btt0 3««2:* 

0Atttt&^Ufct»O>'C*>&. ^<0@3 0 (A) 14/ DS 
40 Bfco-B-cfcaKiftOfflia x 3B»o»»S:^t, 

3f&jEt^^(4. @3<D (B) IC7jH-<fc9lC, C^XbO 

Ot£*B«OW4>S:*riti-*, ffi^ISPIl, EI3 0 

(C) ic^^^tc, ISBfecoRffiliSra^SiKifitaL 
'r3R*fe*t5d»b. JRB*Ofi«-^T«OB*»Ctt<1i 
BB*«r3Rft5fc«>*c«:, $ 6fc*HM>B*Q* s #Bfc 
$ix6. «£ot, BBK<rJKieKcBft«tctt^r«ti« 

JbDUTSG»ifi«$rtf 5. iilKl$Jx^B*r4, Btt 

50 <Ortfca>£$r#i£U-<\ iB* % Bffco«OBIR«:<t>'&^ 
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LT»»B8«K:^6J:p»cs«$H (@3<d (c) # 
Bxn~>+-7£\zXttxi,*omfa&hZ> 9 

y^v^^/U|fe(d:5N»coiO«/h«: % N 

[0 0 2 2] @4tt, y^^V^yuffiKiJi^piiftcDl 
/Siffi/J^A^^UfctcO-efo^o @4<D (A) 

^-t-i®@j«<o»« 9X9 mm<o%&\ztt LT. 3 @S§& 

*K ®4<D (B) lC7fr*-<fc5fcl£8t3 X 3U5g<D»/Mi 
[0 0 2 3] &(C, 4#g(D¥^^^o^Tlfe^"r 
N»<OKDffi/Ml, N®ig&K:¥i${g£ffj?U «t<0{I 20 

£*8'h@I{feO®iSi{a£ ^xm&&?mj&.'rz>&mxh 

[0 0 2 4] B5», sp*e»ffftUiJ:Siiilfe<oi/3« 
®«<0^«9 X 91i5R(0^(C^LT, ^*X^iX3X3 

&'m&<o&mmfct-fzzk\z£*). ms<o (b) k 

b ttfKtit 3X3 B*o«/hiB*o«4J'«:««'*- 30 
[002 5] ftlC, U/Df&0li^C0*?«^^^^O 

^TSfcErsfftK, u«ott**yffi8u &uJi/Df&co 

[0 0 2 6] (A) tt, Z.<D\jm<Dm®L&Jz<Dtc 

•A (z= exp(jwT)) ±<D^-C*>5^ ittOftBBtt 40 
JtO*a-e*>5 7 >f <D>< i^A^J&igSr hu(n) t -f 

/Hag) -cfc*. ra«ic. A/jBfc i o 4 £ x (ri) , r 

yyfy^eotH^lOT^cdi) , r^^7-<;u 
^7 <om^)l 08^y(n) fT*. ftfcftfttdOV^Ttt 

[0 0 2 7] A;*3®&1 0 4flUf&<OT y 7^7*7 6 

S7-c*><&. r<o@7ic^r^5(c % uffory^ so 



6 

l^^y^^irtt, (U-l) «O0te£l¥A-t-5$fef£ 

[0 0 2 8] (A) Og^3X3I$ 

07(O (B) \Z.7F-t-ZteTy?V> 

(c) (c^i-^^Jc, i&5c*rsj-c®*raic2e<oo|l 

tf#AS*U 2^7C"Crt^U3!?H@^fc!) 8<S<O0e^ . 

tl, tt*Kift-C««9X91i5RO«»lcaElftS*tS. 
[0 0 2 9] rtii:J;otifiE$iifc7^l>-y^I 
ttl07ll, g^M&Hu(2)<0x^/W7-</W^7lCA 
ASftT^/u^y^Sftfeft*. Ute<ot£*:l!ifei 
0 8&mt>£frZ. 

[0 0 3 0] Jfclc, ggil&HuWOxi^A-^/t^r 

»tJxtf4bftv\ @8<o (A) , (B) (1, ^rtt-etUg 
tt#<&»ttBW*X<s) /uttOTy^+J'T'a^tt 

Ji&STfcSo *fc, 08(O (B) icftrtttlttttt* ^ 

(A) td^UfcJS&n — /<^7-</u^Hu(2)$:^v^r 
t"C\ ® 9CO (B) 0«»R*«Yo(z)«:#ofctt*W 
*«rl»5ifcW*6. £U:J:"K eSg§ftHu(z)<o^ 
v/^/U7^/U^ 7fl, (A) iC^LfclS&P — 

* 7 -< Hu(z) ©4*tt«r«ofc fcOfcMW-*. 

[003 1] 1 /DfgCO^/h^JljfeJCOV^T^ 

6o l§6(D (B) fi, Z<Dl/D{&<DM&M'h<OiZ1b<D 

A^7-f^4i:, l/Df&<D^^>-y-^7 5 td»P>^| 

O-f ^/^fS#<:hD(n)2:U A^ilitel0 4^x 
(n) x *r^^/^7-f/P^4(Oai^l 0 5$:p (n) , 
yf^7 5(D^10 6^y(n) ft:(C®)f^^ 

[0 0 3 2] A^PHfcl 0 411, *ffv?^/W7^^ 
4{CA^$nX7-</U^tjb^l 0 5^^$tV-5o wO 
7-</U^ttJ>3 1 0 5(1, ^^>-^^7 5Tl/Df8r(C 
^!)yt^]i^$H5, l/Df&O^^^ihv^y 
^^fctt. (D-l) CIOH«t:tt6lkdftfF<:S9lci- 
<S, r^»cj:oT^*$tt^l/Df&coffi/h®&i 0 6 

[0 03 3]@10tt. Z<D*L?t£y$>'i}-l>'7y flf 
(Dthftt D = 4 (O^^tfHC t oTA^IC^ bfc t> <0 
wO® 1 0IC*5V>X, (A) \C7jk-fELm&<Ot& 

ffii2xi 2gj*<oas»icjttLr, @i o<o (b) k:^ 
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h lfl^®»£zSLXz$!><D®SR£&£;U ®10<0 
tv/y v^3*xfcl^fetf>Ket3 x 3®£<oS#fc LX 

(0 0 3 4J eSK&HD<z)<D7H^/U7-f 
4 Offlfci-^t^tt^oV^T^^. JlStt* 1 /Df& 

Jgff ITo — 7 -< /u* Hd(z) lc «fc 
5»*«IISSrfft>4lt*ttftte>ftv\ (A) . 

<B) fi< ^:4x^l^m^<0^&^«cX(2), n-^ 

y(n)= £c(k)hu(n-k) 

y (n)= Z c (Uk) hu(n-Uk) = 

kt£Z>. Cixe>CD^OhD(n) x ho(n)ft s «-7^A-^ 

4, 7 0>fy/^^iS:^t 0 
[0 0 3 7] fttc, a±a-<feJ:5ft»|«SI«r«v> 

[0 0 3 8] ^<0U/Df&<0*^^ft$:n5^«:. B 

i 3 \ctf1-£5\z^ me<o (a) oufSoijttte^ofc 
*&<D«i£i:, S6<o (B) <Di/D{&<om&ffi'^<olztb 

<Dm&t*mm'rth&Bki<\ zti^mx 30 (a) ©it 

feaWC* Huo(n) = Hu(n) H D (n) tfSjS#-r5 0 
[0 0 3 9] Si 3<D (B) tf)d(n), y (n) £»5£X?t 
mi"6i:TfB^ (5) 5£KUfc^ iWcJiB (2) 
ftALXawrst* M '(6) SKiMM"*. -fftfc 

d(n) = £ x (k) huo(n-Uk) • • • (5) 
y(n) = £ x (k) huo(Dn-Uk) • • • (6) 
X$>*« ZMK JCfttt«r»»Lfc*afc//S. 
[0040] r wT. - WtftSoaElftttSlClbMtSJCfttt 

[0041] Sl3<£> (A) co1ft£tC*5^X, 1/Df& 
OBH^/h©fca&©«jfc»#H\ S6<D (B) 

£t><ox£>*K 7 5 i^^A^7-</u^4-e<o*asrt:±K^; 

(1) K*rtM:5&x(n) fc. p (n) <0 X3t 

(A) lC^i-«t5lC. =r—$ $:2i@fo§] 9 ffl LXfcfc 
*ji*-*aa-*-6«ffS: 1 ®*foi/7 h £-frXif 5 w t 
(C*!):7<f*'*tt£p<0). p(l). p(2), p(3),... 

l«*rlH3l< wfcfc«fc!K iM#©f^p(o),p 
(2) ( ... &tfi;*Jy (0), y <l),... fcUXtt9B"fii:*s 
rjxKlWUT, -tE5£ (2) trKKM-ftl 
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(A) <D*5tCfc*. Hie. r<Dffi^lc*tLX. 1/D 
fito^^yf^y v^Srtf ofcS<o««ft^«Y D (z) 
Sl2<D (B) StSjS 

[0 0 3 5] «±# % U«Ott*. 3UM/Dfff<D*g/h 

[0 0 3 6] wC-C. 86X^Lfc«4I-*§*x(n) . c 
(n) . y(n) . p (n) «n©Sl*®H«fcR3£"e*S'*- 
£ e S6<D (B) fc*+l/D«©IB'hO»^©#B-l§- 

10 x(nh p(n) , y(n) <Og|fii5£rt:, 

p(n)= £x(k)h D (n-k) • • • (1) 

y(n)= p(Dn) = Zx(k) h D (Dn-k) • • • (2) 

ttez 0 *fc, me<o (A) IC^-f-Uf^CO^tO^CO 
x(n) . c(n) . y (lO^BBffiAtl. 
• • • (3) 

Z x (k) hu(n-Uk) • • • (4) 

XttiAy(n) &##>ZZk&nitt>nZ>. Cfttt* Si 
4<D (B) JC^-TipJC, A^X-^x(n) (Dtctz^ 

20 ^^bfct>^>X*>5o "i-ftfcfe, D=2tf>t§£\ 01 
4<D (B) <0^3g®«:, Bl"4© (A) <D&}M1k<D\3.& 

[0 0 4 2] H13<D (A) co^^c:*^v^x. U 

m<omw^nitto<omtiMftft* H6<o.(a) 

-T 6 t>©-CS> 9 . ±E c (n) ty (n) t G>BS«tt±e 
(3) ^(d^-rj:5^c^ii^X^$tv5o /bfcU 
c(n) OJMP«riU«ri:-e*)9, iEStl-^"r<5wtW: 
JBR"C*)6 # SfoT, x(n) = c(Un) fctt«i-5i:. 
30 x(n) tY(n) fcOBBWtt, JilB* (4) ©J:5lC*it 

Si 511, 03xffU=2(O4&^J£:^Ufct><OX&!9, S 
ISO (A) IC^A*^— ^ x (n) K*tLX. 2fe<D 
Tt/yV^ZfVyyXLXV&T-fffllZl (=2-1) 
<@0^{l:^-tix^tv}fALXSl 5<0 (B) <D^-*c 
(n) iu m«r7-f/u^-eBJ|«W"*-5HK:Hl SO 

(C) *c^-TJ:9»c2®^ro^7 hi-^wtx, 7CS 
^$:*»UXV^-5o 

[0 0 4 3] ^fc. mi 3<D (B) »C7^-T«t 9 K> ±IB 
40 e^MSHu(n). Ho(n)©*7-f/u^**i:«)XeaBB 
S&HudOi) ( = Hu(n) Ho(n)) WlO(D7>{^ 8 t 
U C<07^/u^S3?$:±|2^ (5) ldJ:t)Emm\ 
y^yf^yy/Wtur, ±E« (6) 

[0 0 4 4] 3<o (b) ^-r«jsrt, 

<om i <o&m<oj&m<Dm*mf&t ux^ u^s 1 1 m c 

(c:^oXV^^ > ^ir^Wb^Xfo5. //*5. UkDb<ofc 
<DB8«X. Bilft«:tt*-*-6*\ *>6v^±*g/hr5wi:ic 
50 fc5<DT. «T<Oj|JSO^®(OttWXW:. «-<rOS^»C 
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te<omim&i^Rv*mtc®i'Zh<oxtbz a com 

2 0fli6<DJgSrm, U>D. fiP^S^TSSf&O^ 

[004 6] S^ft#(S|ilt, U=3, D=2Xh 
S3/2f&<D*§^£:%;LSi:, ±f5Hu(z)t H D (z)<0 
7-</U^#ttfl, *th?rimi 6<D (A) , (B) 

mbMzmi e<o (o oo7-<^icj;s&3i£: 

«W^Kj£:Hu{z) = ( 1 

= Hxero(z) 
! Hu(z) = Hxexx>(z) Hwro 
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SfffiirfcO. :«)7^^li@i6<o (A) 

oTV^So &L±<OZtt>*t>, U/Dffir (U>D) <Q&;*: 

So 

[0 0 4 7] £c^-c\ Klci£-<fcot9K. uf£<D&*: 

[004 8] 

"2 + + z^D) 

• • ' (7) 

(z" l )/U 



10 



+ z' 1 + z 



= (1 + z 1 + z" 2 + 
X ( 1 + z 1 + z 1 

S (H^(z)tHxen,(z- 1 )) o *fc* U/Dfg<DI*3<D 1 

[0049] u±&^ v>D<o^LX<om^<o^mxh 

So 

[0050] *¥£m<om3<omfc<ommc^x 

iB<om^<om^^m^xmm^^xm t m'r^o 
[oo5i] n,b<D&frm t ur , enx.tf u/d = 2 / 

3f£0*g/h&S£#;tSo JiiEUfcCtd^, Hu(z)£ 
Ho(z)C07-f A^Wtttt. -tilfliai7© (A) £ 
Hd(z) = ( 1 + z 1 + z- 2 + 
Hud(z) = Hu(z) Hd(z) 

TfoSo 

[0 0 5 3] ftlC, *&m<Dm4<onM<oMm\£^^x 

gfeWrSo w<0^4 0^ffi0^jC*5V^W:, -L&Lfc 

at*, l^^^^c^if^S5^f«()•^-s«t5^cuxv^So 
^m^fiarsfco-cifeSo 

[0.054] ISiSfi. c co^ 4 <n%m<nmm<Dm&<r> 

[0 0 5 5] K««»»M:7-f^9i:UTtt. tfyxtf 
®1 9IC^r«t 5ftK« (3 x 3) <D2ft7c7-f/u^^ 

f s = 8. 



+ z"" 1 )/ U 



(8) 



(b) <o<t5f^$ttSo :o2oo7-{/v 

^iCfcSfc^fl. Ell7(D (C) <D— OCD^/V^Hud 
(z) IC*SteS**«fc:ttS. Hud(z) = 2H 

20 D(z)cDi9^»c:^Swi:^b, — J&fcU/DcoJg/h (U< 
d) (Dt#fc^-rs7-</^HuD(z) l/DC03f@ 

Ho(z) ttitmi- s r t sjs-c* So 
[0 0 5 2] «oT, u/D«<o«/h©»fr*cri, Ufl£ 
Ofe^tLT. -LIB (7) *<D*R*-yP KftOfiSH 
»Ho(z)fc«V\ l/DffO«^tUTE© (9) SC 



+ z-<»-») /D 



(9) 



fs = f4 « f<s = f t = f« = 



fi = fi = 

f 9 *= - 1 

<Dj:5l£^tf>*U*J:^o r^iB^WiSSI^-fyi^tt: 
-««lc?B«spJ»aP7^/u^9 4:LTrtc. NxN07 
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